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Complainant’s

DuPcat Haskell Laboratory Exhibit No. 27
June 23, 2

Dr. Charles VL Auer, Direceor

U.S. Environmeaztal Proecton Ageacy
CtHe= of Polluton Preveation and Toxics
Czemical Conrrol Division

401 M Stre=t NW, Room 403
Washington, D.C. 20460

Enclosed are two copies of the summary cn Ammonium Perflucrooctanocare. One copy is

a cublic ccpy and the other copy frivate and marked accordingly. If you have any
quesdons, piease call me on 302-366-3259.

Vcryjtruiy yours,

2,e 24 M / ;{,/,A_.
Gerald L. Kennedy, i
Director, Applied Toxicology

and Heaith
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DuPont Haske!l Laboratory

Jupe 23, 20(

Cr. Charles VL. Auer, Direczor

C.S. Eavircumearal Protecdon Ageacy
Cffice of Pollution Preveadon and Toxics
Caemical Control Divisicn

401 M Steeg NW, Room 403
Washington, D.C. 20460

Dear Dr. Auer:

JuPare Yaszad tormmey

‘or “aoe3tegy ang rausma Megicaie
Zkeon Assd, 2.0. 32 0

Newerx, J€ (TN4-x88

As you requested in your April 19, 2000 leqer and during cur subsequeat me=ting on
May 1, 2000, amached is a summary of DuPont’s U.S. uses of Ammonium
Perfluoroocuanoate (APFO, CAS# 3825-26-1) as a fluoropolymer reaction aid including
reicases from DuPont site and the fare of APFO in flucropolymer dispersion preducts, a
summary of induswrial hygiene data coilected at our U.S. flucropcl ymer manufacturing
site, and a summary of the employes blood data from a site in the U.S. A summary of the
oxicolegy available to DuPont was sent under secarare cover on May 26, 2000.

It is important 0 emphasize the following points:

> DuPont dees aot manufacture APFO. All APFO used in our procssses as a

reacdon aid is purciased from an cuwide supplies.

> Most of the APFO used is removed from the Juoropolymer groducts tefore
they are sold to outside customers. A eladvely small amount of APFO
=3 (worldwide, in the U.S.) leaves DuPcut {acilices in fluoropolymer disgersion

producs.

» Cf the APFO in the products sold, most {>97%) is deswoved during custcmer

procsssing to a nonmoxvlmed hydroﬂuoromrbcn.

> All cf the U.S. DuPontopeznommmuse APFO with significant exposure
potential are concencrated at cne locanon; Washingron Works in Washingron,
WV. Theresore, most of the industrial hygiene dam and blood serum dara

tresented in this document are from that locaton.

= e am Mo mo—en seo ' cme o -
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Dr. Caarles M. Auer, Director ‘ Page 2
U.S. Eavironmeztal Protecdon Agency

> Exzeasive industrial hygiene data collected on workers poteadally exposed two
APFO show airborne sxpasures (0 ge significandy beiow the ACGIH TLYV of
0.01mg/m® 8 hr. TWA. Exposure levels of plant workers have dropped
significantly sincs the conversion to an APFO sohurion Fom a dry powder,

\Y

As part of the ongoing surveillance of werkess potentially exposed td APFO,
in March and April of this vear a series of blood sampies were taken from
workers in the U.S., The Nedheriands and Japan to be analyzed for serum
APFO concesamatcn. DuPont has oot rec=ived the results from our conmrac:
laborarory ar this dme. DuPont will submit a summmary of the results’ when
they become availabie.

The formar of the information in the aached is a modified UEIP farmat. If you wish o
discuss the informaron contained m the atachment, please contact Robert F. Pinchot a.
(302) 999074 or e-mail ar Roterz £ Pinchot@usa dupoont.corg or me at (302) 366-5259.

Very wuly yours,

Gerald L. Kennedy
Director, Applied Toxicology

and Health

EID102807
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Vohmerr CEIP, Ammonium P=rflucroocancae

Volunary Use and Exposure [nformation Prorile
Ammonium Perfluorooctanoate (APFO)

L CHEMICAL IDENTIFICATION

Chemical Nume: Ammonium Perrlucrooczanoate
CAS Number: 3825-26-1

L COMPANY IDENTIFICATION
Company Name: E. L du Pont de Nemours and Company
Site Locations:
Site where APFO is used as a reaction aid:

Washington Works
Route 892
Washington, WV 26181

Sites where APFO containing products made ar Washington Works

Parlin Plant
Cheesequake Road
Pariin, NJ 08859

Spruance Plant
5401 Jefferson Davis Hwy.
Richmond, VA 25234

Site which disposes ot waste containing APFO:

Chambers Works
Rte. 120
Deepwater, NJ 08023

Technical Contact: Robert F. Pinchot
(302) 9994074
DuPont Fluoroproducs
Chestmut Run Plaza
Bldg. 711/221Q
Czate Boulevard
Wilmingion, DE 198050711

EID102808
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Volunaary CEIP, Ammoaium Perlucroocancae

0. DUPONT AND CUSTOMER ACTIVITIES

Narradve Descripdon of APFO Use

The block diagram on the back page dtled “DuPont US APFO Balance™ descdibes the
procssses discussed below. : : . |

DuPent uses APFO as a reacdon aid in the producticn of polymrmﬂuoroezhylcn& (PTFE)

and temrafluoroethylene (TFE) co-polymers. The process utilized at DuPont’s -
Washington Works for making PTFE and co-polymers consists of polymerizing TFE
(and other co-monomess if desired) m an aqueous media with a small amount of APFO to

aid in the reaction.

Following the polyvmerization step, the polymer dispersion is cither dried to remove water
and APFO or conceatrated (removing some of the APFO), stabilized and sold as an

_ aqueous dispersion. The dried polymer contains very lictle, if any, APFO.

The APFO removed from the polymer is recovered for recycle, captured and desgroyed
off site in an incinerator, captured and sent to an offsite industrial landfill, and/or emited

t0 air or water at the Washington Works.

The stabilized polymer dispersions are sold by DuPout to industrial customers (both in
the US and oumside the US) for a variety of uses, internaily transterred to the DuPont
Spruancs Plant for the production of Teflon® fibers and PTFE coated synthedc fibers, or -
internally transferred to the DuPont Parlin Plant for the producticn of Teflon® Finishes.

A small amount of non-hazardous waste pdlymcr, water, APFO and other addigves
Jenerated at Washington Works is treated in a wastewater oeatment facility at DuPcat's
Chambers Works. This material is either emined in the Chambers Works water discharge

or capaured on carbon and landfilled in a secure landfill.

The internal procsss at the DuPont Spurance Plant to producs Teflon® fibers involves,
for most of the product, a “sintesing” step in which the APFO contained in the product s

destroyed by the following reaction:'
CF(CF)6COONHL™ = CF3(CF)sCF:H + CO; +NH;

This reaction goes to completion ar 350°C and 0.2s residencs time. A small amount of
product processed at DuPont’s Spruance plant does not get sintered and thus contains a
small amount of residual APFO. These products are used for industrial pump, valve and

compressor packing materials.

‘?J.K.nm’c.D.memwmnquSﬁmﬁmﬁmmmwm
3v high temperanmre gas-chase °F NMR. A oew Alternagve © thermal gravimegic inalysis, DuPont
lntesnal Report

EID102809
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Volungry CELP. Ammonium P=luorcocancate

The process for making Teflon® finishes at the DuPont Pariin Plant involves a blending
operation of flucropolymer dispersions with other additives including solvents, bindess,
and pigmeats. The small amount of APFO emissions to water from this facility is due (0
waste geaerated during product changeovers. Some of the flucropolymer dispersion is
=ssed at contract facilities where the material is dried at temperarures >350°C thus
desgroving the APFO according © the reaction above. This drfed material is then

mcorporated into finishes products.

The fnal product produc=d is then sold to applicators that apply the product to a substate
(such as cookware) via automated spraying or rollercoating. Emissious of APFO from
these operations counsist of overspray that is either captured on flters and landfilled or
ahsorbed into water resulting in 4 water emission. Product that is applied o the substrate
is thea typically “sintered™ at temperarures approaching 300°F resulting in the removal of
the APFO from the substrate and subsequeat destuction according to the reacton abaove.

Customess of dispersion products use the material for a variety of applicadons. However,
most applications involve a “sintering” step where the APFO is destroyed. There are a
small number of applications where the customer heats the dispersion products to
temperatures that allow the APFO to sublime resulting in air emissions. There are also a

small aumber of applications where the customer’s product is not beated resulting in the
APFO suying with the product. These applicagoans include industial packings, and

industrial filter fabrics.

[V. STTE RELEASE AND TRANSFER INFORMATION FOR TRI CHEMICALS

Not applicable- APFO is not listed oa the TRI
V. SITE RELEASE AND TRANSFER INFORMATION FOR NON-TRI CHEMICALS

A_ Onu-site Air Releases

% Eeamared Total Annual Releases ( Ibs.1999)
. . Washipgiog W. | in | S s bers Won
, Fugitive | Negiigible 0 | Q i 0 ,
{ Stack (Point Source) | 24000 0| 0 l 0 o
Commeats

Ajr emissions are estimated using eaginesring caiculations and judgements and
limited measurements of specitic point sources conducted in the past.

EID102810
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Voiuntary CEIP, .Ammonium P=ucroocancare

B. On-site Water Releases

; Estmated Towl Annual Releases ( [bs.1999)

- | Washington Works | Pardin | S cs | Work
" Point Sourcs i 35000 I 300 | 130 | 9500

Comment

Water emissions are estimated using engineering calculations and judgements and
limited measurements of specific sources conducted in the past.

Washington Works emissions occur for approximately 350 days/yr while the
other sites’ emissions occur for 10-100 days/yr. Releases of APFO to the Ohio
Rijver from the DuPont Washington Works Plant were modeled using the
Probabilistc Dilution Modei (PDM Bea Version 4.0 Beta June 11, 1999, US
EPA Office of Pollution Prevention and Toxics) and a constructed Microsoft®
Excel spreadsheet model. APFO release data for 1996 were used in both
modeling exercises.” The PDM indicated that APFO concsotradons of 1.0 vg C-
/1. would be exceeded about 30% of the time during the vear. APFO
conceatrations of in the fiver would exceed 0.1 ug APFO/L 90% of the ims
Guring the year and 10 ug APFO/L about 2.2% of the time during the year.

Average annual APFO concsatrations in the Ohio River calculated by using a
Microsoft® Excsl spreadsheet was 0.423 ug APFO/L. Modeled AFPO
conc=otrations in the river ranged from a low of 0.199 ug APFO/L in March toa
high of 0.965 ug APFOC-3/L in September, which correspond to high and low
river flows, respecdvely. Average Ohio River flows and volume dara calculated
from the US Geological Survey was collected at the Belleville Dam and used i
the spreadsheet model. The Beileville Dam is on the Ohio River 13 miles
downstream of the Washington Works Plant This fver flow data is the closest
locagon downstream from the plant where this type of information is available.

In 1999 a drinking water sampie obtained from GE piastcs, Washington wVv,
immediately downstream on the Ohio River from DuPont Washington Works

showed 0.552ugN APFO.

In addidion samples obuined in January 2000 from three differeat wells at the
Lubeck Pubiic Servics District, downsaeam of Washington Works on the Ohio

River, showed 0.8ug/l, O0.44ug/l and 0.313 pg/l. APFO.

* W R3ert. Modeling reieases of ummonium perzlucroocmncate inio the Ohio River, DuPoat Internal

Report EMSE-154-10.
EID102811
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Voiunary CEIP. Ammonium P=ocroocaccae

C. Oun-Site Land Releases

Chambers Works Teas APFO containing waste in 2 wastewater reatment system.
Engineering calculations and measurements indicate that approximately 30% of
the APFO in the wastewater teated is absorbed on to a carbon media that is
landfilled on site. These land releases are estmated to be 3900Ib i 1999.

Prior operations have resuited in measurable APFO concentrations in three
landfills operated by the Washington Works in West Virginia. At Letart’ landfill
surface water measurements in 1999 and 2000yt range from 2.23ugA to
3240ug/1 with an average of 1392vg/l. Groundwater measurements taken during
the same time period at Letart landfill range from 602ug/l to 17400ug/l with
average of 2557ug/l. At the “local landfill” the groundwater concentrations range
from 0.046ug/1 to 39ug/l with an average of 8.83ug/l. Surface water samples a
the “local landfill” range from 0.34ug/1 to 87ug/l with an average of 18.5ug/l. At
Dry Run landfill there are limited measurements of groundwater and surface
water with maximum concsatradons in groundwater of 15ug/l and the maximum
concentration in the permitted ourfall has beea 33pg/l.

In 1999 1 RCRA Facility Investigacion was completed for Washington Works and
was submited to EPA Region III in June 1999°. The report contains dara oo
groundwater concentratons of APFO at Washington Works.

D. Transiers to Off-site Locadoas

Washington Works:
i | To |
| | Transfers 0. 1999)
| Incineration | 16000
Wastewater Teaament ! 13400°
Underground Injecton ! 9
Hazardous Waste Landfill | 2600 -
Other landfill ! 0
| .

| Recvele or recovery

[V. ON-SITE WORKPLACE EXPOSURE

A Inrormarion on the Number of Employess Potentially Exposed

} Maps of e landfill locasions and specific Donitoring poa :
* Rezon was suomiued © Marda. T. Koosch, Remedial Program Manager, EPA Region JL Philadelpma.
§ This is the iame materiai that vas Jescribed above in paragraph | of sectoa V.D.

EID102812
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Voimnmry CEIP, Ammonium Perlucroocancate

The wmbles below describe the aumber of workers that may be exposed to APFO during
+heir normal work activites for eaca of the three sites where APFQ is used or APFO

containing groduct is procsssed.

. Washington Works

Hours/Day : : Days/yr j

[ <10 | 10-100 | 100-250 | >250 |

1 <0.25 | ; | ! ?
| 0.25-1 | | ] —
[1-8 l 242 ! |

>8 i | |

Routine worker activites that have potential for exposure:

VVVVYYYV

Handling raw material APFO

Handling raw dispersions containing APFO
Maintenancs of polymerization reacton systems
Polymer dryer cperation and maintenancs

Packout of PTFE and co-polymer dispersion products
Operation and maintenance of APFO recovery systems

EID102813
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Velungry UELP. .Ammomum Perflugroocanoae

Pariin Plant
| Houry/Day ] Days/vr |
5 l <10 i 10-100 ! 100-250 | >250
| «0.25 | 5 ! | :
{ 0.235-1 i | | 18.. Y
-8 ; 1 | l ]
>8 ; | i | i

Rourtine worker acdvites that have potental for exposure:

> Handling of P’TFE and Co-polymer dispersion products
> Operation and mainteaance of bleading facilities
> Packout of finished product

Note that at go time is the material handled at the Pariin Plant at an elevated temperarure
where the APFO could sublime. Therefore there is litde potential for exposure to
airborne APFO art this facility. All exposure potential is through skin contact during
handling of the polymer dispersicn marerials all of which contain <1% APFO with mest
containing <0.25% APFO.

Spruance Plant
{ Houry/Day ! Davs/yr
<10 10-100 100-250 >250 ]
| <025 ? |
[ 0.25-1 | <10 ‘
i 1-8 | ‘
>8 ' | —

Routine worker activities that have potendal far exposure:

> Handling of PTFE and Co-polymer dispersion products
> Operation and maintenance of fiber coafing facilides

> Operation and maintenance of sintering rolls

> Packaging of non-sintered product.

Note that the PTFE and co-polymer dispersion products used at the Spruance site ccotun
<0.9% APFO with most containing approximately 0.3% APFO.

B. Informarion on the Exposure Levels of Washingron Works Employéa

Since most of the procsssing done in the US with APFO and APFO containing
intermediates and products is done at Washington Works, DuPount’s airborne industial
bygiencdamisconc:nnmzdaxthaxsite. The limited measurements of airborne APFO
concnmarions it the other sites where APFO containing products are used have showa
much lower leveis (mosdy non-deteczable) levels of APFO. The data in the tabie below

EID102814
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Volunary CEIP, Ammonium Perfucrooctancare

-

reflect monitoring done over the last 5 years at Washington Works. The sample results
are 1 combinarion of chemical operator and maintenance worker personal samples.

E Year ‘ Sample 4 of f Minimum Maximum : Mean | Standard |
| i Type Samples Concengation Concentration | (mpb) | Deviation ]
i ’ i ’ (mpb®) (mpb)- !
[ 1999 | Pargal ! 100 | <0.01 I 0.58 | 0.061 0.151 |
[1998 | Shit ! 83 | 001 | 0.78 | 0.103] 0.145 |
1997 | (mosdy ! 100 ! <0.01 l 2.4 | 0.146 1  0.378 |
| 1996 | 6-8 73 | N/D | 0.29 | 0.055) 0.069 !
1995 | hours) | 32 | N/D ; 0.16 | 0.067 | 0.063

Partial shift air samples are takea at the rate of 200 ml/min using a Tenax collecdon wbe
that has been pretreated with sodium hydroxide/ethylene glycol/methanol. The APFO is
desorbed from the tbes using methanolic hydrogen chloride, which also serves as a

derivatizing reagent, converting the APFQ to its methyl ester. After workup, the methyl
ester is quandfied using a gas chromatograph equipped with an electron capaire detector.
The methyl ester of perfluorodecanoic acid is used as an internal standard, and at least
three calibration samples are prepared to cover the concentration range of interest.

Precision is estimated to be +/- 10% reladive.

The dara above show averages consistently below the AGCHIL TLV of O.Oh:ng/m3 with
only a very few samples above the TLV. Where results are above or near to the TLV, the
event is investigated and corrective acton (additional personal protective equipmeat or
engineering conaols) to reduce the exposure levels is undertaken. Older dam from the
1980’s show higher levels of exposure. In the early 1990°s Washington Works switched
from recsiving the APFO as a powder to receiving it as an aqueous soluton. This change
was done to reduce the potential for exposure during handling of the dry powder. It
should be noted that in the 1997 time period, the site was starung up aew APFO recovery
facilides. Operating and maintenance difficulties associated with the start-up of these
facilities may have contributed to the higher levels of APFO in the personal samples

during that year.

Task specific monitoring data and wipe monitoring data exist. However these data are
not indicative of employvee exposure and are not presented here. These samples are taken
10 identify areas where additional exposure controls may be necsssary.

Engineering controls to reducs exposure-consist of the following:

Reaction systems are closed systems with continuous armbient moaitoring tor
monomer concsatratons :

N/

here airborne conceatrations are significant

> Vendlation systems are installed w
> The polymer dryers operate under aegadve pressure © contin APFO and
other materials.
* Tpe= moles per biilion. 06mpo is squivaieat 10 the ACGIH TLY of 0.01mg/m’ EID102815
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Voimmry UELP, Ammoanium Perflucrooctncate

> Recovery systems are in placs to reducs airborne emissions.

Personal srotecdve equipment hat workers regularly wear coasist of the following:
Sarecy shoes and side-shield safety glasses in all areas.
Impervious gloves when bandling APFO solutions or.aqueous dispersion

products.
Chemical protecdve coverails and goggtes of face shields when the possibility

of splashes of APFO containing soludons is present.
Alrline respirators or carwidge respirators where monitoring has shovm to
have high exposure potental.

AR Y

N/

\Y

A Washington Works, blood serum levels of APFO have besa measured since 1981.
Pror measurements of bicod flucride levels have been taken prior to 1981 but are of
limited value in assessing exposure to APFO. A summary of results of employees with
identified APFO exposure potendal the 19953, 1989-90, 1985,and 1984 volunteer
sarnpling events is in the table below. Due to significant job assignment movement
during this period of dme, analysis of geads of data are difficult The dara in the table
below prior to 1995 are for employees included in the 1995 sampling dara so that
comparisons of relative levels of APFO in blood serum can be compared. The entire data

set of blood conczamations is available upon request

Yer |  #of | Minimum Concenmagon | Maximum Mean

E Samples i (pom) ! Concentration | Concentraticn

= (pom) (pom) '
1995 | 73 | 0.12 | 4.5 | 1.57
1989-90 | 23 | 0.4 | 8.5 : 3.13
1985 . 21 | 0.06" i 18¢ i 2.44
| 1984 19 | 0.07" i 24* s 3.82

3 Thi.!individunlmwﬁn;m:jwmmmmwwmmumdmcofcb-mh.
‘mwaMmMymmmumbmdcammofusommm&
samples were tkea ThisemployolcﬁanAPFOexpmpommlusipminlﬁl. In 1995 this
employes’s biood serum level was 4.400m.

EID102816
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